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. ° Density Data Reduction | 
.Ly~GUMMARY 
: az toe oe igeeis of density -data obtained fram actual mission 
4. ‘material myst be. analyzed to more fully understand the variable involved 
" “in the exposure-and interrupted processing of high altitude reconnaissande 
. photography. , A data collection.and reduction ‘program urine. a punch. card 
, RSE was organized for this purpose. 

OA sitet ‘program’ handles data elated to exposure, ee 
scene brightness, and processing, thus affecting over-all economy and flexi- 
bility. In addition, the date has been collected in such a’ manner that it 

“may be ysed ih the. future for experiments in’ the an vOnaU sce of production 
operations.’ ¢ eee . 


- 2. INrRoDUCTION © ws ers a 
; To improve he qucitiy of space. reconnaissance now using very 
fine grain, slow speed, short exposure latitude film, methods to optimize 


“exposure are being determined through investigation.. ‘Optind zation’ of _exposure a 


“to, some extent offsets the sévere restrictions placed on photographic acquisi- 
tion. by this type of sensitized material. Duplication of this material to . 
. provide maximum inforfation, also requires extensive investigation to detér- 
- timbine optimum: density and contrast levels that are dictated by requirements 
of the viewer and Sena teomatess paraneters of the negative and - pages eataes : 
materials. vr : 
: : rf : * . : : ' 
Both the original negative and 1 Gpateatica iets pequire the 
examination of large quantities of data obtained by objective and subjective 
... observations upon the films. Storage and' processing: of data are being | - 
.* accomplished with punch cards and data -processing. equipment. This ‘proce on 
. Saves time and allows a more. convenient ‘arg thorough | data study to be. 
Several ee programs were written’ te retrieve and PPE ate on the stored 
a sates. _ 
rw. The hes Som: ‘eotbectian of. density die pa original negative. 
Sly BB metered 5 categ rigation with respect to scene “subject: matter, and (to a. 
. ‘Limited extent ‘Classification of. aye conditions at. pee 
Sag were established, , Err cyt 
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8 Considerable th t is being given ae develop the concept ‘of a” 
master data card deck, which essentially contains the same type ‘of- data. that 
“4s used in research. projects, to aid in automating the preduction of dupli-~ 
cate copies. Conceivably, printing schedules, can labels, film identifying 
leaders and trailers, shipping manifest information and reproduction history,. 
gould be produced from ‘computer operations performed on a single data Gaks 





: ¥ ‘ - 
“ae ORT NEGATIVE DENSITY DATA SELECTION AND G TION 
AMieeion passes are divided into groups of four passes each and 
: data gelection is weighted ‘so that. material exposed at a sun angle less than 
i5 degrees will provide an adequate ‘sample size. The material in these groups 
is scanned and @ selection of one of the’ four passes is made on the basis of, 
freedom from cloud covér and system malfunction defects. This material in 
rn is broken down.to include one-third of the frames in each pass and the 
‘selection is weighted to jusure that at least ten density samples will be 
’ included for back ‘sun angle, for each pass selected. The por mees rules are 
‘ then applied ‘to’ select densities to be read: e a 
od 
Be Three or four minimum ana natu densities will be Siege in. 
each frame. : 











De ‘The densities will be selected in an area five inches inside the 

- format ‘in the Gongitudinal direction and one-quarter inch penne, 
_the format in the. SERBENEE TE mireetions : 

“& — Miniwum: densities of the Folloving TESS will be read (if present) 

; in each frames , ; 

1. Cloud shadow. ; 


* 


“es Ob iec sageiteg! 


36 Non-shadow minimum which may be “used to determing printing 
- ee. level. a ; * 


ve 


"he Absolute ‘minim density. 


a Maximum denaities of the following. types ve ka oad (Ge present) 
in each frame: fn 


* 
+. Fe ‘ 


f Td a ae Several maximm. densities which ‘equa be “used to eaoacagn ade 
ne 10S oe, iene exposures © +s 
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2. Maximm aensity from a specular reflection;-e.g., frog 
“water, snow, or icé. + - 4 : 


3. Absolute D max which can come fron (2) or a cloud, af 
the value. is highere , , 


f 5 


Rach density Seitacted is identified ca type by a four atgit 


‘scene code, and.a density type code along with other pertinent data related - 
‘to acquisition and processings The information is Panehes on an TEM card. ‘ 
when . the density readings are ian cant 


” 
« 


tye ; . ae 


The. layout. of - the master data card ig deseribéd | Sener ana the 


sere a steiretes in baa i. 


amere Pia : a 


Data from 10 deparats cameras may” be eeenandes Currently, the 
forward EamOry id designated as (0), and the aft camera as (1). 


3 . . 
t : Z ee ay 3 : so. an * : 4 


Pass “ aa %, * Ba SG : 
oY 

cua for 9999 passes is available with a. one-digit prefix to 

indicate direction of orbit. a the ioe or other information. 


exams Seetion | ee _ . 


This section ig required in special gases such as. the "GT". foe 
system where it ig necessary to break’.down brightness data within 
a frame. Space is provided for 2 Ugits, thus allowing fora 99 
frane-seetion a ace Loge \: a ae 






2 ee Ef 














2 Freine mumbér cangetthes of 9999. or 999 plus a prefix are 2 avgilable. 
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15 China tLo/Sengrephie (opt ina) wi : i 4 fe 


oF 


oe : Climatic, geographic or other indtege not. paneeatne fouf sh caida may 
ot be recorded, an : fs 
- : . he 3: . “¢ 7 ane 
4 ’ - we 7 . : j 


ae heb Object Data . ioe oe 7 
; piste data one ‘divided inte four separate sections (406.2 through *e 





, 6-4) ‘that are listed, below. © 
w. one ‘2 nnd “babe 1 Date’ ¢ wa . ‘ ar ht : ap : ae oe | a 
vee e s e he, The months of" the year are diviaes in’ six groups of two” 
A'S ee . © months each as follows: : , 
We, a ee Seas: SA ee : aes 
, ane Cee a Math ns : . . Geode -: 
8 4 se 7 rs ee kee Hit s ' * ny e « A on® 
? ‘ ee * 8 ee a ap 5, E 
ae hs re Re ee | Ded, Fan ee i rea pos 
Pe a, 2.4 22 we e, : Feb, “March 7 TA A.5 Ss 7 : 7 een ‘ 
. : 3 ° : April, May : - . i 3 = Eos oe 
oe ys - _ June, July ge Do ts he od) te 
Se soe “L  Magy Sept a Pe 
“ 2 : : ; ; "ject, -Nov < ‘6 vs 
ao Ree s(addd tional npsicrale: for: code grok] ; 
i eae eae rg bebe? ssioepberis Conditions ‘e ey aa! on - 
» Bae is . ; The second: digit déseribes cteehelts Sepadevens ai some”, 


oo Re ie ” effect. of ‘terrain on the incident light. Atmospheric . 
Je : conditions ane their corresponding codes: are lated below: 


3 : a + poo é-. . in Coe . at 
a ee ae ‘Direct Sunlight. ee eon, 
‘. a ee _; G¥oud shadow, haze 2. LLL oe 
2 ge ee Re inp etate, « g® ° Object. shadow, haze _ eee ‘ 
oe * al a He “eee = me “og ihet® Sunlight, haze . ' im 5 den tets 7 
oo lpete tet ose). + Cloud shadow, haze . a 6y_ 
2 eT eee | 4s “- Object shadow, Hage - eee an ge 


: pecetutones fmérals: for aaa ere oa) ; 
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¢ 


_ abe 3 Subject Surreund Type _ 


“the thira digit ieecebtas’ the surround of oe grea for which 
a density is to be taken. ; nes 


Description _ oo " Code 





; Urban 5. Ok 
Industrial ean as ER 
- Airpont , ce ue: Ns 
Agriculture bE, os 
, ‘ Mountain ~ Paar 
poe - . . Forest . ; ee De 
i _ Lowlands... - - 6. 
Valley ae a Ae 
Desert ; ‘ eariee - are 
\ Coastal Area ae 
406.4 Subject Type 

—— an ‘i *. ig - . © ° 

- -- The fourth digit describes the area for which ‘a density 

7 8 pees is to bé& taken, wt Ot 

* Description - Code 
sDigit three sufficient eS eee 
2 we G -  Sparce Vegetation - een! 
. Heavy Segotation en a 
ae : . \+ Water oe Y 3 
sie ‘ Snow and Ice an 
Clouds ; aes ar 

Sand, Gravel. . Ty a . 
*  Conenete sn spe gE 
‘ Buildings. ge tg fet 
Adaftions)..s space - eee 

. ae ~ 


’ a fs 3 228 a . s+ ss 7 4 ” 
*Subject surround. type céde’ eufficiently explains subject type code "0", 
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Duplicate. Data 


This section has four subdivisions that contain. information concern= 


‘ing printing data for duplication ‘of the original, ‘Data is punched. 


on only. one card per part. The information will be used to aid in. 
testing. automatic exposure control. printer formlae and to assess. 
duplicate. excellence -in general. The sunita tere are listed below. 


“. 


‘The minimum and maximm densities used to calculate the 
printing exposure level are listed by miltiplying the. densi—- 
ties by C0 and truncating the -prodycts he 2 digits. .- 


~ heTed “printing exposure Level . ' 


The printer attenuator density (2 digit mantissa) multiplied 
Py Oe eae trancated to 2 digits is listed.’ — 


it 


heTed Topo Excellence = ao * 





-A measure of cexcelietice, nét eeu agreed apon in Torn; will 
he recorded; One a Sa will be alloted oe this, sae 


Letek Acceptability Range 


: This measure will be ‘used with the. deiianate excellence 
' measure to determine the limits of printer exposure about 
a: léevel-which produces the most. ‘excellent print. The limits 
/ are. expressed as the log attemuation te the source mae Pied 
*< -, by 10*and- one git is Bors for each limi fe 


~ 





Mage? 


- Pog.t Level, = Tee 7 ioe te ae 


“4 . aed 


| This card eanticn is provided for radiation and process level’ 
‘ekudiee, A troediety ppace is.provided. © 2 ft. 


. : 7 © 
x 


particular types ef scene, densities. ~ A secondary use is the statis- 


So Beal examinatgon of the. processing of". the original negative material. 
- This’ section if dtyided | into’ oma subsections ‘listed PaTeNs: 
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“  h,Q.1 Density ‘Type: y Re EEI™ : : 
Py, ede Currently, densities are classified in five categories:.- 
ve : 7 Category . _ * Code 
es < _Minimm Detail, Density 0 ; 
ne » Maximum Detail Density. 1 : 
: oe Special Interest‘Density 2 - 
; Absolute Minimun Density. ”. 3 
a. 7 0 Absolute Maximum Density F 7 
% 


eee ae cans space is | provided which allows for 100 aa a 
oo oP classification types. | : ‘ 


Ee 92 2 penatss Value 


’ 5 « 


The ‘optical Seats of the specified Sinicen mltiplied ’ 


wi ~ ‘by 100 is listed and three. digits are provided ‘for the data. 
Z © e903 Process level. ” * x. a + 
ae a : ; The data are intended for use primarily with three. condition ° 


processes. This informatien is necessary. in computing | scene. 
brightness and process evaluation'data. The three condi- ~ 
tion ee and ast respective codes. are as follows: 


a te. ake ; oe Process pee iG Code - t= 
ae eet a ; Primary: > : 0 
ae Ptormdlate a agg, Se 
; a . ‘Full a ‘ 7 ee 
-— -he10. Canera Lens Data e . < 
Oa ey ee section provides a six digit spave for a trarismission factor’ 


. Which in¢ludes information on ‘lens, vehicle window (if any)» arid. 
‘filters.. The data are used in scene betghtness computationg. | .- 


* 
& 


e 
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2,3 * coe - F ? ' , 
a ee GRD. Exposure Time. me 7 : , ame UP a3 on 
0 : Exposure cnn is express in ) milliseconds and four-digit, one« 
ee decimal space is providell. This: information is required for Scene 
fee as brightness compatations. oo 5 
v , es - : 
byez Soins ale - ee Ge ~ 


| Solar altitude is-recorded in degrees ani a three-divit, one- 
i vd decimal. space is provided. ; 







4.13 Scene Bri ntness. ( 


: tness in Appareht foot. lanterts is computed from onject 
data, dénsity type, density, process level, camera lens data, and 
ie j e time data. A six-digit space is provided for kia! Ls 
2 ig = 4 ' 
tad ; i - X 
” ‘ ‘ * %¢ ; 


FE 
Sy 

‘ 
* 

+ 

2 ‘ 

3 om 
} . : 





f° . , 
s ‘ - . 
oe ‘ 
* . . . > 
1 - > . 
~ 4 ‘ 
ve 
y * 
* * : xs 
ant 
* . % u 
é 2 ‘ . 
& . ss 
~ 
- " % 
. 
go eng 
d “ ‘ . . 
‘ ¥* s 
a. 
x iad . y 
at ‘fe es ‘ a » 
i ‘ % 
. 
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5 “SoRNe BRIGHTNESS PROGRAMS fe 
Me: iecaipaeee omee. were writtey to hae and- pues scene - 
ieildlbnces: information. The ‘first’ program computes the seene brightness in . 
apparent foot damberts from the data contained on master data cards, The 
' seeond program performs | various. statistical calculations, on the output of: 


; the first program and presents the data in.a set of tables mumericaliy 
arranged according to sun angle. : os 


, 9s 1 Brightness ( Caleulations 7 a oy 
; The card Bate format. for inis progran is. the same as the master 
. data deck, except that- scene brightness is added. The description 
. .: |. of this value as stored on the card is discussed in.the Master 
." Data Card Section. When this cere deck is generated, it enone 
‘the old master data deck, - ~ 


The: oamiiation of scene. brightness requires: informiatdon in addi- 

-tion to that stored on the original data card. This information ‘is- 

. Log expostre. values that correspond to particular densities at the 

» . geveral. processing levels. Density-log exposure curves are stored = :a.'. - 
im the computer program as segera] sets of tables - one set for * : 

gach levél, of - ‘processing and gach sensitized material used to obtain >: 

the original negative.’ The process level code. mmber-on the cdrd ' + - , 

-calls in ‘the epoponmiate curye data for the si a listed on gach” 

separate tard. 








bof 


52 Statistical Progrén ae Scene Brightness. Infoi don : oe 


ies e This ‘program uses the output fron brightness c Jiculations to com 

..* > pute ‘the mean, standard devjation, and maximm and minimm values--* | 
o> for: the minimum brightness, maximuh brightness ; and bri ‘tness - ce 
EY aS -Fanige at. each sun angle. for which there is sufficient deta. a oe 


; The prograii parameters’ may ve" changed deadtay ‘to- generate. inforiaa- 
7 ‘tion for ape scene “brightness Geteeet ieee . 


Ma Bxample i progran outpyt is Sonruuae in. Fraae" 5 


Pa 
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# Be PROGESS EXP SURE EVALUATION PROGRAM 


-This program computes the minimum. and acct density, means, 
and standard deviations for each processing level Performed on the original 
negative. matefial.. The program is ‘intended to aid in an. evaluation of 
‘processing with regard to prodess level selection; i.e., primary, inter-. 
-mediate, or full. -In addition; the program: can indicate to some- extent 
the Pormectness: of original exposure, since the process can, be "subtfacted- 
2s out." “A sample of the program output, is illustrated in Figure 4. 


‘ “+ 
' 


. =. F . oe . Ras * * 
“os Fy CONCLUS TONS . 
ey Ke an ? unas 

a \ : : : “h 

: Considerable man-hours egn be saved by using the punth card 
’ au lagatea: in.the Scene Brightness Program... In the past, approximately five 
; man~days — {40 hours). were required to reduge 2400,pieces of data by hand. 
‘-~+. ° Using. the.system described in this report, the same number of deta 
ae (2400 ° pipers): < ean be redueed on the IBM 1620- Computer in about fifty 




















= 


ae 
- minutes. : Z 4 
— y : x bs es : 5 ; ‘ : ws 
= Firm Gonelusieris concerning scene Beenie levels at various 
~ . gun’ sates ba ve not beew reached since the data collected are still too 
a aa ee a -coneTusion. a ‘ a 
a 
i. ; _ ~The ants eolmueten and processing procedures were "de-bugee.." 
and several operators were trained’ ‘to obtain the data by the rales desc.ibed 
are 2% this report. - 2° (a - 
x ant S : 
Se . The eveeativehoae of the Process coer iva Tah Program is 
; ‘now under study. Correlation between the photographic. peas and a “numer= 
ae deal cones of the program has not been “completed. 
at oe 
i. 5 ee 
‘ ° as uf . ¢ F a 4 * 
Se. ee F 
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Za . 
' Color Processing 


-1. RAGDOLL 


_ A Kodachrome type process was established on the Ragdoll 


. processor. at a machine speed of three feet per minute. This’ processor «is 


* the only one in existence that is capable of handling widths greater: tham 


35mm. “Whereas the simplier Ektachromé procesg develops the’ couplers 
already ‘in the film in a single step, in-the Kodachrore process (the most 


. complex in’ commercial use), reaction of the dye forminz couplers takes 


place. selectively, layer by layer. As a result, the reaction rate con- 


trolled by time, temperature, agitation and cchemiseny ‘is very a a 


during the first. five stages of the process. 


Development work on this system has been underway for some 


” tame, but the decision to ren: practical tests a this type film in the "a" 
- Program drastically changed the urgency of this activity. Control of the 


process proved to be 4 major'problem because of thé number of variables 


. involved. After a long: shakedown, the prince iple causes of erratic -behavior 
were discovered and cerrected to a reasonable degree. - ECan cas changes 


to further mPEGNe the operation are in progress.” 


Information: received Rete _ the . first "G" deter mission indi- 


. satsl ‘that the film wovld ‘be considerably overexposeds An intensive Seok 


was madé..to reduce film speed by changing the precéss and a 0.30 log & 
reduction was athieved/for the process. Image quality of the test mater- ~° 


. ial, although not equal’ to that, obtained with High Definition Aerial Film 


; “Type “bol, was judged remarkedly good. Evaluation of the photography 


- hardly usable had the process not. been mo 
au eapecuses rey. 


indicated that the material, because Of i nated to latitude would have been 
ied to compensaté for incorrect 


; Duplicate copies were prodacsa using another experinental 





. ‘Koducheons: type color product, The Ragdoll processor was modified to, a 





wide ° removal of 0S rem-jet backing on this product.’ 


The further ‘increase’ in exposure planned ne the second gr hast 





* required_ additional testing to. determine: what further process. modifications 


ei ‘could be.” wnada.’. These. efforts were only partially successful and the test 
‘was processed at conditions simila? to the ‘previous one. Because of prob- © 





Tome. elsewhere » nO usable Photography | was ‘obtained. ® 





a8 


Approved for Release: 2020/12/01 C05132023 


” ONS ~ Approved for Release: 2020/12/01 C05132023 ' 


, 
= * % rf 


— 
ea 





a | 


Py 


Ge) RAR 24 = Page 12 


Pee i. 
R 


, ety Joauatd its Schaptestty the ssatcintas procesg was Ponguaiag? 
ee UsiGelaatea because the highest definition taking color :film thatthe Company: & 
"> -Researth Labdratory could produce was a Kodachrome type material. Since. ioe 
. « that time, an Ektachrone type taking film having. similar’ definition is, 
. under development. Samples should’be available for flight jeate-curiad th the 
, coming quarter. - In the foreseeable future, however, it appears, that only 
the Kodachrome: type films will be satisfactory for duptledting this’ quality” 
level. For this Teasons, Parkes development of thik: reece appears’ to be . 
juskified. go 





1 Extachrdddetype process was established on the Grafton 
feet per mimute with considerably “less difficulty. An - 
- temperature process (100 F} was chosen to achieve reason- . 






processor at 
; experimenta] K 
: shle machine speédd. - ae ; 


Re . | Fabrication of the ‘experimental processor was” just ‘completed : 
- 1a when the color Brass Knob mission was flown. Maximum effort was put on the. 
— Grafton to deliver the original and duplicates within a reasonable time. 
. , * Golor quality was the best to date’ for high altitude photography, but image. 
quality was not equal to expectations. During the end of the quarter, ° 
eee preliminary tests were conducted on the Grafton to determine specifications | 
on ..: for'an improved definition ‘taking film. Assuming reasonable success, 
samples will be available for flight tests in the near futuré. 
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‘PAR 24.~ Page 13 
"PART Gc’ - 
a ‘Photography 


he Night Photography oo ae g. Mi, 


‘ 


Derstes tests qndteated that tie exposure sed for night 
phiGtoghatiyy could be reduced. if a uniform exposure was applied simiitan— 
“eously with-image exposures A bresdbourd device was fabricated for a. small 
“hand-held camera and actual flight tests were conducted to evaluate the 
practica] advantage of this technique. A report is being prepared, 


2. Flight Testing . - 


- 
a8 ‘ 


nt : Fabrication of the/contr él circuit and mounting brackets for 

the pair of Maurer.Model -P-227 (KB-8A) Cameras for the high altitude research 

vehicle should be.‘completed daring the next quarter. This system will pro- 
vide'a means of Haeree ph tography that simlates the Cand G Sy Avene: 
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